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(54) PERPENDICULAR MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a perpendicular magnetic 
recording medium which has an excellent envelope characteristic at the 
time of recording and reproducing and does not give rise to the contingent 
noise, demagnetizing or degaussing of recording magnetization occurring in 
the movement of the magnetic walls of a ground surface soft magnetic 
film. 

SOLUTION: This perpendicular magnetic recording medium 20 has a 
substrate 22, the ground surface soft magnetic film 24 formed on this 
substrate and a perpendicularly magnetized film 28 formed on this ground 
surface soft magnetic film. The ground surface soft magnetic film is 
composed as a non- magnetic wall structure and the coercive force 
thereof is <300 Oe. Since the ground surface soft magnetic film does not 
have the magnetic wall structure, the various problems which occur when 
the ground surface soft magnetic film has the magnetic wall structure, i.e.. 
the contingent noise generated when the perpendicular magnetic head 
passes above the magnetic walls of the ground surface soft magnetic film, 
the easy movement of the magnetic walls of the ground surface soft 
magnetic film by a floating magnetic field and the demagnetizing or 
degaussing of the recording magnetization are solved. The envelope 
characteristic is thus improved and low noise is attained. 
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o P t ^f-y-y hi: S i O2 ^-y-y h^Srfflu^T. a« 
{cA^rxftff^EnijnL^Tb^SilflS^iJi i:|iIi;fiScM*ff 
T\ |pI^{CX/^-y ^ »«±{C)lJp 5 0 0 n mOC o 
P t - S i 02:J^M^Til!l»:?Stt)li:LTfigflML/-c:C 

i:i^v^T, mmm\ tmmia.xmmmmmmi^^i'^ 
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[0 051] coPt - Si oz^mijs&mmi^rctc 

fco CtXtt. a«igS^^S{cLTfi!tlKLfcC o P t - 
S i 02^f{)l{COl,^Tt.l5|«T-^o/co l:i±(DCt 

(i, c o p t - Si 02^nkm<Dmi\:MmiimM^mc 
Co 0 5 2] c o p t - Si 02^^m(D{mti^mm 

LTztC^^ :$i^mmiiiE 2£DC o P t - S i Oz^iij 

IS« 0 . 1 o e . l TfiltJl l :rc c o p io 

t -s 1 Oi-^^mmn^mtiit 3 o o o e r-^^tco 

CO 0 5 3] *fgH^j«l*F. 2tCOt,^Tie^ll^!tftt©8¥ 
A 2 tmmiC. *?gW«<*E 2«, ti5f*i«#:A 1 iCtiM 

<*E 2<0T%i|»!«ttSlT*fe5 C o P t - Si Oz^Wm 
<Oi:C5T'a>'^fcJ;-5*S*fcJ;oT, CoPt- Si 
CO 0 5 4] *fgB^j«i*E 2c0^^g|5j^jiHK»tcW-r-5ia 

1 5{c^u/c<, 0 1 5 a. ®E«EniPtff<DW^m:^{cM-r 30 

J: -5 *5IB^i«<* E2«5000e OSBtli^fintlD UT 
*fgB^i«<*E 2(D73*'!iSAHi:@nTl/^5Ci:A^ 

o p t - Si oz^^m^mi&Tmmi.rzm^Tmicn « 

CO 0 5 5] -^{C, *fgBJj«»D 2cOISS8atfk©»I^S 

ife<Me.n^7b>^fc:o *f£B^mE 2tcffll/^Tl/>5C o 
P t - S i OziJ'^)l«ffiM1ijg^i:e,:&v>fc46(c. tie so 
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o:)tC?>Tm^rc^^^m^lCjir:)Z. CoPt - Si 
J;D. *fgH^j®»E 2^fflv^5c:i:^cJ:-^T3e^iS^B# 

-So 

Co 0 5 6] gfeflSgijy 

i^mm*<o CoPt (Dt^mtt^ 5 0 %f!i!:af {c,^^ c 

^fc;^>'^<y:J'U Sffi±{Cg|Jl,5 0 0 nm<OC o P t - 
c^^S^M;&T^tei>:S3ittM^;LTfig«L/cci:l^^^T. 51 
fiS^Jl i:|Bl1$tcbTSit^«ieSii«f*%{^lSib. 2(s:#gH^ 
«i*F 2i:L/-Co 
Co 0 5 7] CoP t-C^j-SStai^lg^LfcilC^s W 

ni4. »«S**giafCLTfigMLfeC o P t - Ci^«t 

BMfcot.>Tt[si1«T-^-3/£o t^±'Di: CoPt- 

(/-"So 

CO 0 5 83 :^{c. c o p t-zimm(rium.-h^m^ 

Lfci:C5. *fgB^<«i*F 2CDSS8;'3{4 0. lOe.S 

ffiss^sratcLT^iKLfcc o p \.-Q%wwk<n^m 

tHt3 0 0 O e-PSofco 

CO 0 5 9] *%b;!<«{*F 2 iDieftB±t;ftt<Ofiq^«S@^ 
^fTi/\ *:5gB^ie»F 2 i:Se3)5^g{*A 1 cDx>^a-y 

j«i*:F 2«. fie3f5j«»A 1 (Cit«?LTSA^fCXV--<n- 

5 c i: jb^^^A^ o fco c co^^ti*fiaE«i'N K J; Tig 

T'*sc o p t -c^^mitmmmm^ii&^i^^rzib. 
^cJ;•^r. CoPt -c^m^mmx'^mi.rz^^T 

CO 0 6 0] *|gB^i«ftF 2coifj.gP}?JS®^tc5^-ri>ie 
J; 3 IC, *f6H^<«f*: F2l4 500Oe <DJK««:9]Jjn LT 



(9) 
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[0 0 6 1] :^fC. *fgB^j««:F ZCDKiiSlftO^Bf^ 
{t^iliJSL. tS5l5j«<*A 1 i:mbT, 12 2 OfC^^L 
fco 02Ol±, t = l#<D^<^)S^ttl:^(CSrfr5-^B# 

fiT-r-5fAe3l5«Si*A 1 {CMLT> 0 2 0 J: ^ io 
P t -C^^i!f^«mS<i5g^i:P.:^v^/iJ6{c, «3ft^®<* 

[0 0 6 2] Jit±oci:<t»5, :^^mmm2^mi^?> 

[0 0 6 3] SiaSgiJS 
^Wim^o:> C o C r P t (Di^mtt^ 5 0 %g)*tc^S 
U C o C r F t ^-y-y Fi:S 1 O2 ^--^-y 

CfigM^ffr'. |Simcx>'^y^?U »«±tMJP5 0 0 

nmococrPt-si02 ^mm%T^m.m^mt. 

[0 06 4] CoCrPt-SiOz ^j^m^m^Ltz 

tS^-oTzo cnt±. aSSlS^SSfcLTfiJcML^cC o C 
r P t - S i 0^«!fl^{COV^Tt>|5l«T*ofco U±.<r> 

cmt. c o c r p t - s i 02 ^mm<r>mi\:Mm\,m, 

[0 0 6 5] 'j^{C. C o C r P t - S i O2 ^^-gJfMOffi 

1 O e, »«jg**gStcLTfi!tlKL;fcC o C r P t- 
S i 02 ^Wm<DiSmtilit 3 O O O e T-Sofco 

[0 0 6 6] *fgBj«ft:G z(D^mn^^^co^mu^ 

^tft/\ *fgBa!«i*F 2 i:tj¥3fejgi*A 1 cOX>"Sa-y 

UW¥ 2ti. 6e3!5i«f*A 1 {Cl:t®bTjlAHCX^''^D- 

set -3 fco C <D^mt mSSfii-^ -y K J: -p TIS 
® LfcM^^M R 'N-y FTi^*itbt- C i: i o Tff o tz 
ti\ I D'N-y KTie^Lfcfl^^grMR'N^y K-^Ki^to-r so 
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Men/io c<3Dci:ti. 2isc5i!H;;j!^{* g 2 ©T%#:fi8t14M 

T'£s c o c r p t - s i 02 i^mmhtmMMi&^tfb 

.fc^iSrSitcioT. CoCrPt-Si02 ^^^M^ 

[0 0 6 7] *%B^j«i*G 2<0^1.ai5??3gfiSmc5^-ri.|2 

2 ItC^LfCo 02 1{±. ^«01iDHU<OS^a*(C>l\fr 

iim^Tt^'itt^mWK 1 tcMLT. 13 2 1 A^?,^/b^^ 
J: 3 tc. *^B«i«{*G 2 « 5 0 0 O e <Djl«^EPiP LT 

^■h^^rzo mm<Dmm^ i o^-y KTiB^b/tfi^^&M 

[0 0 6 8] :^mEmiiiG 2 (om»mit<r)m^^ 
{k^jfiijSL, aa5i«tt:A 1 tnttvr. ^2 stc^b 
fco 02 t = 1 ?3>w^oii^(U;^itc>t>fr«— 

iS.Tt^U^mWA 1 iC^^bT. 0 2 3t'^^-h^%Jir> 
(C. 2|s:fgB^j«i*: G 2 T'li, C £0 J: 3 ;S:S^m;'3£D{6T« 
^<ae)n*3b-'rprc:o *^B^«f*F 2lCfflt-'TV^SC o 

c r p t - s i 02 ^wimimmm7&^t^rj:\,^rzib 
p t-s i 02 ^nim^mi^T^mi.rzm^Tmcn-o 

[0 0 6 9] JWiOCi:.}:*?. 3js:%W«i*G 2*ffll/^« 

C i: tc J; o TiaaW^^<Ox>--<n - 7'#ttOlPl±3liD' 

[0 0 7 0] mmm 9 

^flM't'OC o C r P t (D^mtt^ 5 0 

C o C r P t ^i-y-y h i: C ^f-^' y F**ffll/^ 

T, s«fc/^-t'7'x«iE^eriiiDb^.A^c.^ss^j 1 i:isib 
fiStM^frTs mmicx/^y 9 b. affi±{c^ji soon 

m(OC o C r P t -C^^ll?:Tt(!!»!aBE14«i: bT^IS 
bfcc i:l^i.>T, USSfi^iJ 1 hnmz bTSitfiBt^faS<« 
i*^f^iSb. *fgB9!«i*H 2 i: bfco 
[0 0 7 1] C o C r P t -C^^tStM^MSbfctC 

5. B§ia*asii^ii«fi^$nft*>orcb^ w^\z.'i^^ 
tc^^^BPiPb^A^e-ffi^brt. ^ft:{±^5)n^A^t3 

rco dtlti, SSfgaE^arStcbTfiicllbfcC o C r P 
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c o c r p t - c^mmcomitmmimm^mic^^i^ 
[0 0 7 2] ^j^tc. c o c r p t - ci&mmcommt}^ 
^m(Dimtjit 0 . 1 o e . smm^mui^c tr^si 

Lfc C o C r P t -C^mmom&tJlf^ 3 O O O e 

CO 0 7 3] :^^mm{^u z<DEmn^n^(Dwmim 

^ct fi'^i^io^ -^Tzo c (onmi^^mmm^ y K J: o TIB 
lll^*>tTorc<^:c:5. [WI«^x>'-<a--y#ttiOili/^?b'« 

T^ssc o c r p i-c^WLmiftmmmm^t^^i^rc 

SSfCJ:oT. C o C r P t -C^^tStj^^^ST^ML 

Co 0 7 4] ^mmitH2(D9i§mmmmcM^^m 

2 4lc^Lrco 02 4 (i. fiS^WimtucoS^mtFtcJ^^ 

titmT^^mMmi^A 1 tcwLT. m2 4t-^^t-^ 

X o ^mmk^W 2 t± 5 0 0 O e tT^fiSi^^min LT 

(Rl«*<SfRl5b'«M5)nf£:o ctO)^««:0 2 Stc^'To S 
fc. HfiSIM 1 ^^C5Tai^/cJ:3^aStcJ:oT. C 
o C r P t -C^^^j^^MSTjScMLfcK^Ti&tcJtO 

Co 0 7 5] mz,. i^'mmwH2o:>fzmmit(om^m 

ft^M^L. 'iit^m^k \Lmti.x. 13 2 etc^L 
fco 0 2 6ti:. t = 1 #o^<r)||3fea:^tc5t'r^— 

{SiTt ^m^^UW k HC^LT. 0 2 6*^6^^;b^§J:3 
tc. *5g0^j«i*H2Tti:. f;e5K!«i*:A lOJcoJ&S^tB 

TV^^CoC r P t -C^^^StiaaEil^iig;&^6^i^fc 

mmmi(otc:bxiii^rzX^rj:mAicX'Dr. coc 
r p t-c^^m^mi^xfS.mLrzm>tTmct^^m{ii 



CO 0 7 6] l:JL±(DCtX^. *fgB^i«(t:H2«rffl(,^§ 

c 0 0 7 7 ] mmm 1 0 

^^m^<Dc o p t (Di^mtt^ 5 0 %@jstc^sL. X 

>'^*y^ffitcJ;»?CoP t ^?-y^y F^S i O2 ^f-y>y 
^i^X\ |HIflftCX>'^^y^ LT. ^iP5 0 0 nmOC o P 

t-siOz ^mm^TimmmmtLr2, 5-r>^ 



5x10-7 mTorriXT 
0. 5kw 
4 mTorr 
6 0 OT 
3 n m/sec 



CO 0 7 8] C 065 C r35 (at%) ^-Vy hJkZfC o 
20 78 C r 19 T 33 (at%) ^-y^y h^ffll^T. C o P t — 
S i O2 ^mm(0±^cmm^m2 O OX-eC oes C ras 

M^^n^niKjpo. 10. 2o> 5 0. looRtfi 

2 0 nmT^I^L. aSLT^CD±tCC o 78 C r 19 T a 
aM^^iPl OOnmT^Kb/Co ^LT. Mtc:^CD± 
tCCffiSli^ 1 0 nmJSicKL. C oes C r 35 IK^ 1 0 0 
nm^LfcSg<t:**«0^«»J 2^L. CoesCrasM 
^Onm^L/c. -T^t^-^ C oes C r 35 ]^«:gttTl^* 

CO 0 7 9] J 2^D!|#tt;&fPffi-rSfc«)ti:. 

30 mmwm'lt. SttBEfRltt. fSf#:^. IBI^^^Wtt^^t^ 

T(Dwm:fjmxm^L.rzo mi:^mmyjm^mmmi \ 
T<Dmmmf^c'^mmLrzo ^^mma^j 200 oes c r 
zsmoDmmw-m^Ra^m^tjmmm (afm) 

m2 7 ic^.-tm^^mtzo mm 0 nmcomcomi^. 
■r^t)-^ c o p t - s i 02 ^i'SSdKaffioR a(Dmx^ 

m2 7i)^P>^i3^^^'?lC^ C 0 65 C raslKOMffA^ 
10-10 0 nm*Tti:R afj^ML. ^ffi^jf 140^5 
S^S^^^S^C^Tb'^^^Tb^^o L?b^U ^JPlOOnm^ 

40 Co 0 8 0] O'-'l 2 OnmOl^ipcDC 065 C ^35fli% 
C 078 C r 19 T asM^ltTfCj^OC 0 78 C r 19 T asM 

p (0 0 2) }:^-^(Dx:iy:^>^^i3-zr<D^mm^^ 
isb. m2 8{c^.-tf^m^mrzo mzst^^^t^^^'y 

tc. ^jp 1 0-- 1 0 0 nm^Tt^. uy^-^^-'^-ycD 

^mmm&Ti.. c 0 78 c r 19 t asMosBieiRii**^ 

fRl±LTi/>§C:^*^^^*>§o CoPt-Si02 ^j^tfeW 

±<7DC 0 78 C ri9 T azmit^^rji^mmitmxitrji 

<> fiMfl5^0?Zlj«SPitc:font^ 1 0 nm;b^e>2 0 nm(0 
so ?;]WB;b^'l?S'r'i)o tC^t)\ C oes C r 35 C o 78 
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c ri9 T azm<DUh^Mmifnimc7Si\^^rcisbic. m^M 
mcmnrcmm^fS.^n^o la^l. mm\ o o nm^ 

m^^tu-j:^>^''tt-y(D^^m^Eltmi^L. CozaC 

ri9 T a3m(Dmmm\^'mm.it't^o 

65 c r 35 ^ti. c o p t - s i oz^WLmmm(DW-m'tt 

(D^m^^^tC 078 C ri9 T aaSiCDSiliSlnJffitDKS 

[0 0 8 2] ^^C. 0— 1 2 0 nmfOM/S^DC 0 65 C r io 
35 0 78 C ri9 T aall^DHTfCj^-OC 0 78 C no 

Taa MOa5mi#tt;g::^-$a^SiJ^««T'ii-^. 0 2 9 

a^'^^b^^cfc^tC. C 0 65 C r35 j^cOj^/P^M 0— 1 0 0 

LTb^L. MPl 0 0 nm^Mx.^^^ff^tttifgTt-'So 
CO 0 8 3] *:|i0^j®f* J 2;^D*^¥3Sig«cB 1 tCOV^ 

M®l?:fT-3 /-Co c: C r\ ^ y KOIE^ h 4 ^ 

m . S^h^^y ^ffMtia /iin . MB^-^y^mtO. 4 20 
/im . n^^^^^y^itO. 3 2 /im 'TrSi)o fPffitilE 
mmMl OmAop. -izVX^jSRl 2 mA. ^iiS 1 2. 7 m/ 
sec . J?±«4 5 nm. 7 XO/^ V F^iiE 4 5MHzO 

^f4^TTiTo/co 03 otiigf*y-rx^Dts^migfife??tt 
65 c r35 ^mm^mxr^ctic^^rc o p t -s i 

02 ^mmmWi\(DWm^(0^mt C ots C r 19 T aaJl 

<Dm\M.M\^'\±o:>ikm.9jmmcMf^'$n. c 0 78 c ng t 30 
fco c 0 65 c r 35 ^mm(Dmmff^ 1 0 0 n mi:JLT(omi^ 

[0 0 8 4] 133 1 tijSt*S/N cOlB^ffijgflc^ffi^ 
LT^lSgmja^c4oU^T!®i* S /N 2 - 5 dB^^if Tfe 

^z.hii^i^t>^o T^tD-^. *5§0j3i«*K2^^fji.>^c 

Co 0 8 5] ^mm 1 1 

^^iidli^^cDC o c r p t (Di^mtt^ 5 0 ro^Stcia^ 

L> C o C r P t ^-y^y h ^ S i O2 ^?-y*y h^m 

00nmOCoCrPt-Si02 ^^iil^^TitelRKtt 
Bii:LTS«±tC^MLfco T i ^-^y hR 

O'C 0 78 C ri9 T a3{at%) ^-y^y h*ffll/^T> Co 
C r P t - S i O2 i^mmcD±i,cmmi^&2 O O^CT'T 
iM«:MPO. 10. 2 0. 5 0. 10 0&tfl20n 
mT'fiicML. ilJtLTT i M<D±tC C 078 C r 19 T as so 



ri9 T a3fliO±tCCfS®BM^ 1 0 nm^lliL. TiM 
OOnmtLrcmi^^^mmitKZtL. Tim 
^0 nm tLfz. -T^tj^^ T i M^ISttT</^:^^/^ii<** 

CO 0 8 6] T iM^D^ffi^rt'ttR a^W^b. 0 3 2 
tc^'TJiS^^ff/'Co mmo n mOBtcDfiti'T^t)'^ C o 

c r p t - s i 02 ^mmms(D R a <D{iT'SSo m S 

2*>&^^*^^J;9tc. T i Mi?:>MJ¥7bM 0~ 1 0 0 nm 

C0087] 0— 120n mO:>mmo:) T i C o 73 C 
r 19 T asl^cOjSTtCjtOC ots C r 19 T asl^OSilBS 
fpJtt^&IB-^. 0 3 3 tc^-rjg^^&fffco 0 3 3 Tb- e.^A- 
Mjp 10—100 nm^-etia^y4^>'>7':j?j- 
>^O^fiI*iWgTb. C 0 78 C rj9 T aaM^OiifiSHfn] 
ttA^fRjiiLTl/^^C^;0'^^^;^>'i)o CoCrPt-S iO 
2 id^Sc)S±<7)C 0 78 C r 19 T asMti^^^SBBaElbJg 
-eii^5:<. l^ffM^Ol^OmSPgt-^nj'^ 1 0 nm*^^ 2 0 
nm<DSJ^^:6^#ffi^^o Ti)li:Co78C 
ri9 T a3PJitS?S'&14*^at^fc46fC. SiiaaE{bM<0 

tlfc^Tb'^ffM^n^c L?b^L. ^0 1 0 0 nm^^x.^ 
^n^y::^^>y;^-'7c04^fi»iti;/v:L. C o 78 C r 19 T 
aaj^tDSltiarRlttfiSfb-r^o i:i±(Diltf}^^^t^:i> 
ck 9 tC. ffiKJST i ^ti. CoCrPt-Si02 
l^a®C>¥?ttt^Oeji#?aS^ C 0 78 C r 19 T asfficOS 

[0 0 8 8] 0~ 1 2 0 nrntD^iP^DT i M^&C 

0 78 C ri9 T as^OiSTtClfoC 0 78 C r 19 T a3M<^ 
®M#tt^iS-^. EI 3 4 tc^s*r$£S^1#/Co El 3 4 & 
iJ^jb^^ii^tC. T iMOMP5bM 0-1 0 0 nmST 

[0 0 8 9] :^mmi*iK ZRZf'^^ma^C 1 cOfE®^ 

±n^(ommMm^n^\ 113 5^c5"^t-^sf*y^x^oia 
y-rxi^tt*^jr^tc®nTi/^§ci:A'^i^*>§o o 

T i A-r^C^tCj:oTC o C r P t 

- S i O2 ^a-Si^^MtO^JtttiDSirS^ C 0 78 C r 19 T 
a3lMOSB:i2[p3tt03jS;b^[HlBt(c^fig$n. Co78C 

r 19 T azmmmitm(omm.m^(Dnmtt^\^±^'^r 
^ffi^rco iu.±(Dc tt^ib. T i «^»k;iom/p>6^ 1 0 0 
Co 0 9 0] m3 6i^±mi^sx-Nmmm&mf'\i^7r^ 



(12) 



^mW- 11 - 1 4 9 6 2 8 



21 

[00 9 1] mmm 1 2 

'7^^m^<o c o c r p t (oi^mtt^ 5 0 %mmffcmm 

C o C r P t ^-y^y h<hC^-y^y h:&fflV^/cC 

mcDc o c r p t - c^WLm^Timmi^mt Lxmm 

±lClS.mLrco ^Al^X\ C rzo T i8o ^-y^y htCo 

78 C r 19 T 33 (at%) ^ — yy h^m^^T. CoCrP 10 

t - C 5i^McO±tcaffirMja 2 0 0 °CT' C r 20 T i 80 
;&||iPO. 1 0> 2 0. 5 0. 1 00SaM20nm-e 
f&ML. M^CjI^LTC r2o T i so MO±tC C 078 C r 
19 T a3m^mmi O O nmX^mi.rco ^X\^^X\ C o 
78 C ri9 T a3fiiiD±tCC{«S)g^ 1 0 nm^ML. C 

r 20 T i 8oM^ 1 0 0 n m ^ Ltcmt^^^^mmi^ L 2 
^L. C r2o T i 80)^^0 nm<^:L/c:. t-^t)-&T i 

[0 0 9 2] C r2o T i 80^O«®¥jtttR a^ay^ 

0 3 7 tC^t-?£S:^t#fcc MJP 0 n mCOmmtltT 20 
:5:^-^C o C r P t - C ^^tSfi^^ffiCD R aCOMT^fe-So 
0 3 7:^)^eii^A^§<}:3tC. C r 20 T i so 0 
- 1 0 0 nm^THiR a^^j^g^gEL. a®¥}tecD3{#^ 
*:6'«fei>cl^7b^^^;b^^o L/3^L. i3iJP 1 0 0 n m^Sx. 

[0 0 9 3] 0— 1 2 0 nmO^JpcDC r2o T i soiP* 
C 0 78 C r 19 T asMOiSTtCjfOC 0 78 C r 19 T asM 
<7)SilgEfp]tt^iS^. la 3 8 tC^-r*Sm^f#/Co Ei3 8 
f)^iE>'»f}^^^5^C. H/P 1 0-- 1 0 0 nm^T'tin^y4^ 
>y:;?J-:/(D^fiiH:^MgTL. C o 78 C r 19 T a 3^<0 30 
SiISB[Rl'l4;()^f^±LTl/^^C<^7b^^^;^^^c C o C r P t 
-C^^S(M±cOC 0 78 C ri9 T aafiiti^^^^SiS^ft: 
MTt* ^ < . MJK^O?afflSPgtC*5tt§ 1 0 n mA>e, 2 
0 nmC0W^e;6'«^^^£'ri»o <J:C57b^ C r 20 T i so ^ 
<h C 0 78 C r 19 T a3M{*tS?g^'l4;b^Si.^fctofi:. S 

ISfRltttcMn/c^A'^ffM^n^c L;b^b. Mill 0 On 
m^^;^^^n^y:^>^-:tr-yiO^{iafliititM:/v:U Co 

78 c ri9 T a3mo:>mmmi^'mtmit'r^o i:JL±<Dct 

t^ib^f)^^ X o C r 20 T i 80 mit. C o C r 40 

P t-C'^mM^^(DW'm^(OZm%W^t C 0 78 C na 
T a3)^(OSltSafp]1t03j#^mo?Ji75'^W-r^o 
[0 0 9 4] -^tC. 0--- 1 2 0 nmCOMl^iOC r20 T i 
80 j^^C 0 78 C r 19 T asK^TDilTiCjtOC o 78 G r 19 
T as^coeSM^tt^l^^. Igl3 gte^-rfss^ff/co 
113 9 7b^6^^;b^^J;atc. C r2o T i so M^0^JP:6M 0 
-1 OOnm^T'ti:. ilJPOt81jD^C#oTftfl?l:tA^E^j# 

[0 0 9 5] *%0^!«f* L 2 Rm;E5R<«f*D 1 OlS^S so 
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^4 otcs^-rafls^y-fxoie 

A^^o C r2o T iao WaS^fflA-r^il^tCj; 

oTC o C r P t -C^^«S(K^Mt^¥5t'l4^oei#<^C o 
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